A r t h u r R o d e r i c k C o l l a r 's tech n ical in te re sts lay m o stly in aero n au tics. H is p rin c ip a l scientific achievem ents w ere in m a trix th e o ry an d , in p a rtic u la r, its ap p licatio n s to e n g in eerin g dynam ics. H e h ad a d is tin g u ish e d career b o th as a scientific civil serv an t an d as an academ ic. S u ch , in o u tlin e, w ere his ach iev em en ts; b u t th e o u tlin e is m isleadingly b are. C o llar was th e first academ ic ever to becom e P re sid e n t o f th e R oyal A ero n au tical Society w hile still in academ ic office, was m ade th e V ice-C h an cello r o f B ristol U n iv e rsity at a tim e w hen a firm h a n d w as n eed ed , an d was th e C h airm a n o f th e S o u th W est R egional H o sp ital M an ag em en t B oard. In sh o rt, he m ade th in g s h a p p en , n o t only in en g in eerin g b u t in th e w id er w orld.
B a c k g r o u n d
T h e nam e C ollar is fairly com m on in E ast K e n t th o u g h n o t elsew here in th e U .K . It m ay have arrived in th e C a n te rb u ry area w ith th e H u g u e n o ts a ro u n d th e tim e o f L ouis X IV 's revocation of th e E d ict of N a n tes in 1685, for it is n o t u n co m m o n in th e H u g u e n o t stro n g h o ld s of so u th and w est F ran ce. In any event, R oderick C ollar grew u p in W h itstab le , w here m em b ers o f his fam ily h ad lived at least since th e tim e of his g re a t-g re at-g ra n d fa th er.
T o go back tw o g enerations, T h o m a s C ollar (1841-1921) was a sh ip w rig h t in one o f th e sm all yards th a t b u ilt fishing boats for th e W h itstab le fleet. T h e re is evidence th a t his w eekly wage n ev er exceeded 30 shillings and, if th is is indeed so, he certainly d id n o t let his com parative p o v erty p re v e n t him from su p p o rtin g a rem ark ab le fam ily. In th e early 1860s he m a rrie d S arah M anktelow P e ttm a n , th e n in th child of a b lacksm ith, an d a w om an of considerable ability and cu ltu re. T h o m as and S arah had a fam ily o f eight, m ost of w hom w ere cast in a scholarly m o u ld ; th ere w ere five boys and th re e girls. All of these offspring w ould now be regarded as being of th e professional classes; th ree of th e sons becam e J.P s. In a single g en eratio n , th e n , th e adze a n d th e h a m m e r w ere lost fro m view .
T h e sixth su rv iv in g ch ild , A rth u r (1876-1954) was R o d e ric k 's fath er. H e becam e a successful b u sin e ssm a n ; his firm , A rth u r C o llar L td , w ere iro n m o n g ers an d b u ild e rs ' m e rc h a n ts an d h ad b ra n c h es in E ast K e n t. F o r h im , b u sin ess w as only a m eans to in tellectu al an d social en d s. H e was in ten sely in te re sted in n a tu ra l h isto ry (especially o rn ith o lo g y ), w as D eaco n and T re a s u re r o f his C h u rc h , an d C h a irm a n o f th e C o ttag e H o sp ital. H e was P re sid e n t o f th e local a n tiq u a ria n society an d a g reat re a d er (especially of G ib b o n ). H e was a Ju stic e o f th e Peace on th e S t A u g u stin e 's b en ch in C a n te rb u ry .
L ikew ise, R o d erick 's fam ily h isto ry on his m o th e r's side can also be traced back to his g re a t-g re a t-g ra n d fa th e r, an d again th e fam ily n am e (G a n n ) is com m on in E ast K e n t. I f we once m o re go back tw o g en eratio n s, T h o m a s G a n n (1838-94) w as th e fo u rth o f th irte e n c h ild re n . H e w as th e cap tain of a tra d in g ship, th e M oneta (nam ed after th e Ita lia n p a trio t? ), an d he m a rrie d an Irish girl, C h ristia n ia D aly o f C ork, th e d a u g h te r o f a co astg u ard . T h o m a s an d C h ristia n ia, too, h ad th irte e n c h ild re n o f w h o m R o d erick 's m o th e r L ouise w as th e y o u n g est.
O n b o th sides of his fam ily, th e n , R oderick C o llar h ad c o n n ectio n s w ith th e sea, and the fam ily had lived in th e fishing to w n o f W h itstab le for g en eratio n s. B ut a lth o u g h th e sea was inescap ab ly a p a rt o f his b a ck g ro u n d , he a d m itte d to b eing th e w o rld 's w o rst sailor. H e tw ice crossed th e A tlantic by sea in large stabilized ship s (R M S Carinthia an d Queen Elizabeth) and was ill all th e w ay. By c o n tra st, he flew in all so rts o f aircraft in w eath er of all k inds to m o st p a rts o f th e globe an d , it seem s, w as n ev er ill w hen doing so. E a r l y y e a r s A rth u r C ollar and L ouise G a n n w ere m a rrie d in 1902. T h e y h ad th re e c h ild re n (first a d a u g h te r and th e n tw o sons), o f w h o m R o d erick w as th e m id d le one. D esp ite th e close con n ectio n s w ith W h itstab le , R o d erick was b o rn in W est E aling on 22 F e b ru a ry 1908. H is p a re n ts h ad sta rte d th e ir m a rrie d life in L o n d o n , w here his fa th e r w orked for B arkers o f K en sin g to n and for a firm called P e a rso n 's. H is fa th e r reco rd ed th a t, at 8 m o n th s and again at 26 m o n th s, R oderick was tak en seriously ill w ith p n eu m o n ia. T h e first tim e, indeed, th e attack was p a rtic u la rly serious an d his m o th e r u n w ittin g ly scalded his back w hile p o u lticin g h im , p ro d u c in g lifelong scarring.
W h en he was five the fam ily m oved back to W h itstab le. O n e can alm ost feel th e sense o f relief. A rth u r C ollar (R o d e ric k 's fath er), his b ro th e rin-law and a cousin p u t u p th e m oney to b u y a d erelict and b a n k ru p t iro n m o n g e r's business, in clu d in g its prem ises. H e engaged a boy as assistant and set ab o u t p u ttin g th e firm on its feet. By th e tim e he re tire d he had b u ilt up a business w ith an annual tu rn o v e r o f ab o u t £ 1 M .
T h e m ove to W h itsta b le w as follow ed by R o d e ric k 's e n try in 1913 to th e local B oard S chool w h ere he stayed fo r five years. T h e school seem s to have b een a p a rtic u la rly good one an d he le arn t m u c h ('n o t all o f it a c a d e m ic ' a cco rd in g to n o tes he left). In 1915 o r 1916 th e school re c ru ite d a n ew m a ster, n a m ed R id d ell, an d R o d erick w as fo rtu n a te en o u g h to com e u n d e r his tu telag e. R id d ell m u s t have ta u g h t w ell an d , at th e age o f ten , R o d erick o b ta in e d a sch o la rsh ip th a t p aid his fees at th e S im o n L a n g to n S chool in C a n te rb u ry fo r th e follow ing e ig h t years.
T h e e n c o u n te r w ith M r R id d ell w as p a rtic u la rly fo rtu n a te , for th e m a ste r w as no ru n -o f-th e -m ill e lem en tary -sch o o l teach er. C o llar later recalled how , in th e E n tra n c e S c h o la rsh ip E x am in atio n s to th e S im o n L a n g to n S chool, he u sed th e m e th o d o f ' c o n tra cte d d iv isio n ' th a t R id d ell h a d ta u g h t h im an d w hich p u zzled th e in v ig ilato r w ho re q u ire d th e y o u n g c an d id a te to explain it to h im . R id d ell w as su b se q u e n tly to becom e P rin cip al o f F o lk esto n e T e c h n ic a l C ollege, an d w h en he re tire d he m o v ed to th e W est C o u n try to be n e a r his son, A. G . R id d ell, w ho w as P ro fesso r o f S u rg e ry in th e U n iv e rsity o f B ristol an d so a colleague o f C o lla r's.
Jam T h e five years sp en t at th e B oard School covered th e years o f W o rld W ar I. T h e w ar d id n o t g reatly affect W h itstab le , th o u g h R o d erick later recalled seeing G e rm a n aircraft follow ing th e R iver T h a m e s on th e ir way to b o m b L o n d o n , and an occasional Z ep p elin . Few in cid en ts im p ressed them selves on th e boy, th o u g h he d id see an aero p lan e nosedive in to a field, killing one o ccu p an t o u trig h t w hile th e o th e r d ied as he w atched. H is fath er, w ho was 35 w hen th e w ar started , w as a Special C o n stab le an d , a lth o u g h he was later com m issioned in th e V o lu n teers, he was n ever called u p . L ife was n o t u n d u ly in te rru p te d .
E d u c a t i o n
T h e S im on L a n g to n School in C a n te rb u ry has a long and in terestin g h isto ry , and som e o f its links can be traced back to th e 13th cen tu ry . It is n am ed after an A rchdeacon o f C a n te rb u ry w hose b ro th e r S tep h en was th e A rch b ish o p o f C a n te rb u ry w ho played a large p a rt in th e events leading to K in g J o h n 's sealing of M agna C arta in 1215. It is th u s o f ecclesiastical origin and, after m any vicissitudes, it was eventually reco n stitu te d in 1881 as a sec o n d a ry /g ra m m a r school for boys. R oderick e n tered in 1918 at th e age of 10, and the 6f m ile tra in jo u rn e y from W h itstab le becam e very fam iliar. (In cid en tally , th e W h itstab le-C a n te r b u ry railw ay is the second oldest in th e w orld, having o p en ed 5 m o n th s after th e S tockton-D a rlin g to n line.) F ro m the o u tset the new p u p il began to show u n u su al gifts, d espite being considerably younger th a n his fo rm -m ates. H e seem s to have h ad little difficulty w ith his studies and n o t only w on th ree fo rm prizes b u t also the school's highest aw ard, the Payne S m ith M edal and P rize, in 1925. H e excelled on the side of m athem atics and science. H e was an excellent piano player and violinist, so th a t by th e tim e he was 16 he led the school o rchestra, and he was a keen gam es player (of football, athletics, cricket and chess). H e also becam e a dedicated cyclist, giving up his season ticket in favour of cyling to and from school w hen he was ab o u t 14.
It was w hile he was at the School th a t R oderick h ad an accident th a t affected his w hole life th ereafter. A t 15 he was stru ck a heavy blow in th e rig h t eye w hile playing in a H ouse football m atch . T h is d etach ed th e retin a and led rapidly to v irtu al total opacity of th e eye and caused h im to w ear glasses p erm anently.
A t th e age of 17, in 1925, he passed th e L o n d o n H ig h e r School C ertificate E xam ination w ith a D istin ctio n in M ath em atics and ex em p tio n from th e ' In te r-B .S c .', and also o b tained a State Scholarship, a rare aw ard at th a t tim e. T h u s encouraged, he stayed on at th e school and sat th e C am bridge E n tran ce Scholarship, being duly aw arded an O pen Scholarship to E m m anuel College. H e w ent up as a fresh m an in 1926 to begin th ree very full years.
A t the p ro m p tin g of his H eadm aster, R oderick aim ed for a jo b in th e M eteorological Office. M athem atics and physics seem ed an ap p ro p riate co m b ination of subjects and he duly obtain ed first-class h o n o u rs in P a rt I of th e M athem atical T rip o s at the end of his first year. H e th en sw itched to physics and, in his th ird year, adopted a d istin ctly 'h igh r is k ' policy. F in d in g th a t th e L o n d o n E xternal B .Sc. E xam ination started a day after the end of the C am bridge finals, he decided to go for b o th the C am b rid g e B.A. and the L o n d o n B.Sc. B ut w hereas C am bridge physics was heavily slanted tow ards R u th e rfo rd 's studies of the atom , L o n d o n 's was severely classical and quite different. H is w ork was cu t ou t b u t, alth o u g h he was d isap pointed at th e tim e, he m anaged to take u p p e r second class h o n o u rs in b o th degrees. T h o se w ho have w orked w ith R oderick C ollar will attest to the very high standards he dem anded, no t least of him self, and one can easily im agine his d isap p o in tm en t at failure to get a first. B ut he played a full p a rt in th e sporting and m usical life of C am bridge w hile stu d y in g for the tw o degrees, so the results can hardly be taken seriously as a m ark of failure.
A rm ed w ith his tw o degrees, C ollar applied to the M et. Office for th e post th a t he had been told w ould aw ait him w hile he was an u n d erg rad u ate. B ut it was 1929 w hen there was a slum p and he could be offered only the p ro m ise o f th e first jo b th a t cam e along. In th e m e an tim e, he w as advised, he s h o u ld seek te m p o ra ry e m p lo y m e n t. So it w as th a t he a p p lied for a jo b o n th e staff o f th e P h y sics D e p a rtm e n t o f th e N a tio n a l P hysical L a b o ra to ry ( N .P .L .) in T e d d in g to n .
T e d d i n g t o n
T h e d u a l in te re st in m a th e m a tic s a n d ph y sics h a d an im m e d ia te effect. T w o o f th e c a n d id a te s fo r th e one p o st in th e P h y sics D e p a rtm e n t a ttra c te d th e in te rv ie w in g p an el, b u t th e re w as a seco n d p o st v acan t in th e A e ro d y n am ics D e p a rtm e n t th a t w o u ld re q u ire a m a th e m a tic ia n . C o llar c o u ld cope w ith b o th w h ereas his rival w as fitted only fo r th e a d v ertise d jo b . H e th e re fo re jo in e d th e A e ro d y n am ics D e p a rtm e n t u n d e r its S u p e rin te n d e n t, E. F . R elf, F .R .S ., fo r th e few w eeks u n til th e M et. Office fo u n d a vacancy. It was in th is ra th e r u n e x p ec te d w ay th a t he e n te re d th e field in w h ich he w as d e stin e d to m ake a c o n sid erab le m ark .
In th e ev en t th e M et. Office m ade its offer tw o years a fte r his s ta rt in th e N .P .L ., by w h ich tim e he w as th o ro u g h ly in te re ste d in aero d y n am ics an d so tu rn e d it d o w n. A n o th e r effect o f th e slu m p w as th a t no fu rth e r a p p o in tm e n ts w ere m ad e to A ero d y n am ics fo r fo u r years, so C o llar re m a in e d th e ju n io r w ho co u ld be m o v ed on to w h a tev e r p ro je c t re q u ire d m o re effort. As a re su lt his scientific in te re sts becam e w ide an d he w o rk ed w ith a n u m b e r o f colleagues w ho w ere, o r b ecam e, w ell k n o w n a u th o ritie s. T h e A ero d y n am ics D e p a rtm e n t w as a flo u rish in g place so his refu sal to sh ift to th e M et. Office is u n d e rsta n d a b le .
A t first C ollar w o rk ed on p ro p e lle rs; th ese p ro v id e d an excellent in tro d u c tio n to liftin g surfaces and to cascade th e o ry on w h ich he w orked la te r in a d ifferen t co n tex t. W h ile engaged on p ro p e lle r stu d ies he m e t an d enjoyed w orking w ith th e a ero d y n am icists H . G la u e rt, F .R .S ., an d S y d n ey G o ld ste in , F .R .S . H is n e x t a ssig n m e n t w as to h elp W . J. D u n c a n (later F .R .S .), a m echanical en g in eer w ho w as c o n d u ctin g an e x p erim en tal in v estig atio n o f flu tter.
T h e re follow ed a m ove to th e stu d y of airsh ip d y n am ics involving m e a su re m e n t o f all th e aero d y n am ic actions an d d eriv ativ es for th e R 1 0 1 , w h ich h ad recen tly b een given an e x tra bay. U n fo rtu n a te ly , th a t a irsh ip crash ed at B eauvais on 5 O c to b e r 1930, cau sin g a C o u rt o f In q u iry to be set u p . T h is m e an t th a t, w ith D . H . W illiam s, C o llar h ad to em b ark on extensive calculations o f th e R I O l's m o tio n s u n d e r co n d itio n s specified by th e C o u rt. F o r a b o u t six m o n th s th ey w ere engaged on step by step in te g ra tio n o f highly n o n lin e a r e q u atio n s u sin g 20 -in ch slide ru les and in v estig atin g som e dozen p o stu la ted cases. E ven th a t b o u t o f m a th e m atical tre n c h w arfare d id n o t d e te r C ollar fro m tu rn in g dow n th e M et. Office offer w hen it cam e. P ro p ellers, flu tter and airsh ip dynam ics w ere, p erh ap s, p relim in aries. T h e n ex t m ove w as to w in d -tu n n e l design an d it w as th e n th a t C ollar began to em erge as a scientific in n o v ato r. In th e early 1930s th e D e p a rt m e n t em barked on a p ro g ram m e of m o d e rn iz in g its obso lescen t w in d tu n n els, and he becam e heavily involved in th is w ork. C ascade design, th e su p p ressio n of fan sw irl by stra ig h te n ers an d th e effects o f gauzes w ere som e of the sidelines th a t re q u ire d a tte n tio n .
O ne episode gives a glim pse of w h at it m u st have been like w o rk in g in th e D e p a rtm e n t u n d e r R elf's d irectio n . C o llar co u ld find n o th in g very helpful in th e lite ra tu re on th e sm o o th in g effect o f gauzes; he tu rn e d to and w orked it o u t for him self, a d ap tin g the R a n k in e -F ro u d e im p eller disc th eo ry for th e p u rp o se. H is resu lts suggested th a t a gauze o f given resistance could rem ove all flow variation s w hereas one o f h ig h e r re sist ance w ould actually reverse th em . H e show ed his th eo ry to R elf w ho called a staff m eeting to discuss it, and the general consensus was th a t it m u st be w rong. B ut eventually b o th C ollar h im self an d G . I. T a y lo r, F .R .S . (w ho had been sent the th eo ry by R elf an d w ho h ad also h ad d o u b ts), show ed experim entally th a t reversal o f p arasitic flow by a gauze o f excessive resistance does indeed occur.
B ut it is for his research on th e applicatio n o f m atrices to th e so lu tio n of differential equations and dynam ical p ro b lem s th a t C o lla r's p erio d at N .P .L . is best rem em b ered . T h e applicatio n of m atrices to en g in eerin g p ro b lem s in this co u n try was in itiated by R. A. F raz e r (later F .R .S .) in th e A erodynam ics D e p a rtm e n t of N .P .L . T h e en o rm o u s scope for em ploying m atrix m eth o d s w ith advantage in en g in eerin g quickly becam e ap p aren t as F raz e r began to em ploy th e m in collab o ratio n w ith D u n c an and, a little later, C ollar. T h e collaboration betw een these th re e becam e so close th a t eventually separate a ttrib u tio n s becam e v irtu ally im possible to m ake.
C o llar's in terest in m atrices started a ro u n d 1931 w hile he was w orking w ith D u n c an on the flu tter of p ro p eller blades. (H ollow steel blades o f very high aspect ratio had been developed in th e U .S .A . T h e ir d am p in g was m u ch less th a n th a t of w ooden blades and th ey w ere giving tro u b le.) D u n c an had devised a stroboscopic system of ro ta tin g m irro rs th a t h ad show n how th e flu tter m odes involved coupled b en d in g and tw isting. A n ad eq uate m athem atical analysis w ould req u ire th e use of a sufficient n u m b e r of generalized coordinates to place th eo ry beyond th e c o m p u ta tional facilities of the tim e. It was F raz e r w ho suggested th a t a m atrix ap p ro ach m ig h t be helpful, as it d id indeed prove to be.
In the su m m er of 1934 D u n can left N .P .L . to take over the D e p a rtm e n t of A eronautics in U n iv ersity College, H ull. C ollar was th u s left w orking w ith F razer on a n u m b e r of m atrix problem s. T o ju m p ahead a little, eventually R. V. (later S ir R ichard) S outhw ell, F .R .S ., suggested to the A eronautical R esearch C om m ittee (A .R .C .) th a t th e N .P .L . research on m atrices should be draw n to g eth er and p u b lish ed in book form . In 1938 th e book duly appeared, the first to em ploy m atrices as an en gineering tool. By F razer, D u n can & C ollar, its title was Elementary matrices (th o u g h the appro p riaten ess of th e adjective is p erh ap s open to debate). T h a t it w as a m a ste rp ie c e is reflected b y n in e im p re ssio n s in th e U .K . a n d several in th e U .S .A ., re -p u b lic a tio n in th e U .S .A . as late as 1983 a n d tra n s la tio n s in to R u ssia n a n d C zech .
It w as w h ile h e w as at N .P .L . th a t R o d erick C o lla r m a rrie d M iss W in ifre d M a rg a re t C h a rlo tte M o o rm a n . T h is w as in J u n e 1934 a n d h e a n d h is w ife (w ho is w idely a n d affectio n ately k n o w n as B o b b ie) e v e n tu a lly h a d tw o sons, M a rtin an d N ig el. B o b b ie a n d h e r tw o sons su rv iv e d R o d erick .
W e shall see la te r th a t C o lla r w as to b eco m e d e ep ly c o n c e rn e d w ith th e w o rk o f th e A e ro n a u tic a l R ese arch C o m m itte e . H is c o n n e c tio n w ith th a t b o d y b e g an in 1936, w h e n h e s ta rte d to serv e on th e sec re ta ria l side. H e lik ed th e w o rk a n d saw g re a t value in it as tra in in g in w ritin g g o o d concise E n g lish . I t gave h im m o re in sig h ts in a ero n a u tic s a n d ev en tu a lly led, in c id e n ta lly , to th e w ritin g o f a p a p e r on a irc ra ft acc id e n ts d u rin g ta k e-o ff at n ig h t. T h e basic re sea rc h on flu tte r (and aero elasticity m o re g en erally ) th a t h a d b e en s ta rte d b y F ra z e r a n d D u n c a n in th e 1920s, a n d in w h ich C o llar b ecam e en g ag ed , w as ta k en u p in th e R oyal A irc ra ft E s ta b lis h m e n t (R .A .E .). T h e re it w as d ev elo p ed fo r p ra ctical use in a irc ra ft d esig n , in p a rtic u la r fo r th e fast m o n o p la n e s th a t w ere la te r to b eco m e so fam ous. T h is vital w o rk w as d o n e largely in th e S tru c tu ra l an d M ech an ical E n g in e e rin g D e p a rtm e n t w hose h ead , A . G . P u g sley (later S ir A lfred P u g sley , F .R .S .), p re sse d for C o lla r's tra n s fe r to th a t d e p a rtm e n t w h en th e d e m a n d s o f w ar in ten sified . P e rh a p s th e p rin c ip a l im p o rta n c e to C o llar o f his se c o n d m e n t to R .A .E . w as th a t he w as no lo n g e r so m e th in g o f a ju n io r. N o w he h a d to w o rk u n d e r P u g sley an d h o ld his ow n as an eq u al w ith a n o th e r g ro u p o f sp ecialists, like th e ta le n te d a n d fiery D ai W illiam s w ith w h o m he so m etim es p lay ed golf. (T h e h ig h lig h ts o f th ese epic e n c o u n te rs w ere d e sc rib e d n e x t day in th e office in som e d etail, fo r C o llar w as a very e n te rta in in g ra c o n te u r.) H e also h a d re sp o n sib ility fo r th e w ork o f o th e rs, am o n g w h o m w as a new re c ru it, E. G . B ro a d b e n t (now F .R .S .), w ho b ecam e h is a ssistan t a n d in w h o m he m e t his m a tc h at chess. In all, his sectio n c o m p rised a b o u t a dozen scientists.
C o lla r w as p u t in ch arg e o f th e w ork on aero elasticity w h ere he q u ick ly sh o w ed a flair for h elp in g a irc ra ft d esigners. H e c o n c e n tra te d on th e o r etical w ork a n d on co p in g w ith th e m an y p ro b le m s th a t in creasin g flight speeds w ere giving th e in d u stry . T h e 'la b o ra to ry w o rk ' was m o stly to do w ith g ro u n d resonance te stin g an d flight m e asu re m e n ts o f oscillations, an d th e d a y -to -d a y ru n n in g o f th is side C o llar left to W . F isz d o n (a P olish scien tist and officer in th e R .A .F . w ho is now a d istin g u ish ed M e m b e r of th e P olish A cadem y of Science).
T h e m ain w ork of C o llar's section was to try to alleviate or p re v e n t th e adverse effects of elastic d isto rtio n in aircraft-those o f loss o f co n tro l, v ib ratio n and flutter. A m ajor exam ple th a t claim ed a great deal of atte n tio n was th a t of the T y p h o o n , a single-seat fig h te r/g ro u n d attack m achine th a t was a successor o f the H u rrica n e, and w hich was su sp ected of elevator flutter. M o re th a n 20 w ere lost and in all cases th e sto ry was th e sam e: th e aircraft broke u p in a h ig h -sp e ed dive, th e tail u n it sep arating from the fuselage and th e rear fuselage show ing a bu ck lin g associated w ith com pression at th e top. In alm ost all these accidents th e pilo t had been killed. In C o llar's view th e com p ressio n buckle was one tell-tale feature th a t show ed flu tter to have been th e cause, because th e tail-p lan e w ould carry a high down load in th e p u ll-o u t fro m a dive, so th e com pression could only have com e from a violent oscillation. A n o th e r stro n g indication was th a t th e tail-w heel was som etim es th ro w n clear in flight and this needed an acceleration of a b o u t 70g, again im p ly in g a violent oscillation. N o t everyone was convinced, how ever (despite th e theoretical confirm ation pro v id ed by C o llar's m ath em atical g ro u p ), and th e rem edial m easure of im proved elevator m ass-balance h ad to be ap p roved by th e form idable C h ief D esigner, S ydney C am m . C ollar d elig hted in telling later how , at one m eetin g w ith H a w k e r's leading designers w here all w ere agreed on m ass-balance changes, S ydney C am m w alked in, stood arm s akim bo and an noun ced 'W ell, I 've decided w hat w e'll do, w e'll stre n g th en the fu selag e'; and n o b o d y d ared say a w ord. So the fuselage was stren g th en ed , b u t C ollar also got his m easures adopted.
T h e T y p h o o n accidents and th e associated flu tter investigations lasted a long tim e, b u t C ollar was able to cope w ith m o st o f th e p ro b lem s b ro u g h t by aircraft design team s pu rely on a consultative basis, w ith o u t any lengthy calculations. H is advice was m u ch sought after in th is way, p articu larly in th e design of th e m any new p ro to ty p e aircraft th a t w ere on o rd e r at the tim e. T h e se included th e new je t aircraft, th e G lo ster M eteo r and the de H avilland V am pire, and even the M iles experim ental supersonic aircraft w ith its u ltra -th in w ings, w hich was in th e end never b u ilt. O ne reason th a t he was in such dem an d was th e fact th a t flu tter is a potentially catastrophic form of instability of considerable su b tlety and the risk of flu tter and o th er aeroelastic effects was recognized to be increasing; there w ere only a few people at N .P .L . and R .A .E . w ho had any experience in th a t field.
C ollar still kept in touch w ith the w ork at N .P .L .; he and D u n can (w ho was at th a t tim e head of A ero F lig h t, R .A .E .) m ade regular visits to N .P .L . to talk to F razer and the m em bers of his team . C ollar had a particularly high regard for F razer, and considered th a t the m eth o d he in tro d u ced of approxim ating th e elastic stru c tu re of an aircraft by a few chosen m odes, each w ith its ow n generalized coordinate, was a b reak th ro u g h th a t very few m ath em atician s w ould have achieved. T h e th re e also m et regularly at th e O scillations S u b -C o m m itte e of th e A .R .C . w here th ey re p re se n te d very m u c h th e voice of experience and w ere m o st helpful to y o u ng au th o rs (m ostly from R .A .E . and N .P .L .) w ho w ere p resen tin g th e ir w ork. D u rin g th e w ar D u n c an was C h airm an and after th e m eetin g th e th re e often w ent ' ra b b itin g ', i.e. eating a lu n ch w ith ra b b it as th e m ain course at a n earb y re stau ran t.
C ollar w as easy to get on w ith, and a good teacher. O ne of his fo rm er colleagues at F a rn b o ro u g h recalls having learn t from him m u ch ab o u t how to tackle real p ro b lem s (as d istin ct from exam questio n s) and of th e value of m atrices, as well as how to w rite b e tte r E nglish. In general conversation, too, th e re was rarely a dull m o m en t and he had a great fu n d of q u o tatio n s, particu larly from W . S. G ilb e rt. H e even co n triv ed to tu rn cribbage into som ething of a sp ectato r sp o rt th ro u g h his daily lu n ch tim e b attles w ith th e A dm in. Officer in th e d e p artm en t, a fo rm er sergeantm ajo r; the gam e itself was m ildly in terestin g , b u t C o llar's endless asides w ere m u ch m ore so. C o llar's general in te re st in gam es was in fact contagious. C hess was a great favourite and a b rid g e fo u r was form ed w hich held w eekly evening sessions. T h e R .A .E . in w artim e was m ade m em o rable for his colleagues by th e ir association w ith him .
A t th e end of the w ar C ollar did w hat a great m any o th e r g o v ern m en t scientists did. H e visited G erm an research estab lish m en ts and scientists. T h e w ar years had seen som e huge advances in technology and b o th G erm an y and G re at B ritain had striven to exploit new ideas in aeronautics as rapidly as possible. T h e visits w ere therefo re full of interest. By this tim e he had established a rep u tatio n such th a t m u ch effort was m ade to persu ade him to stay in the Scientific Civil Service and to re tu rn to research. L ooking back, m ore th a n one of his associates have rem arked th a t it is a pity in som e ways th a t he did not get m ore o p p o rtu n ity to p u rsu e his ow n research, for he had an excellent physical u n d erstan d in g and was im aginative in his approach to difficult problem s.
B r i s t o l U n i v e r s i t y
By the end of W orld W ar II B ristol had becom e an im p o rtan t centre in th e aircraft in d u stry . B oth engines and airfram es w ere m an u factu red in the city and it was hardly likely th a t civil needs w ould fail to take up the slack as m ilitary p ro cu rem en t ran dow n. T h e U n iv ersity decided to set up a D e p artm en t of A eronautical E ngineering and the Bristol A eroplane C om pany endow ed the chair, nam ing it after Sir G eorge W hite, the em inent aeronautical engineer w ho was the co m p an y 's ch air m an. R oderick C ollar's ap p o in tm en t as the first Sir G eorge W hite Professor of A eronautics dated from 1946.
In a way, this app o in tm en t underlines the im portance of the A ero n au t ical R esearch C om m ittee. It is not unreasonable to suggest th at, in the 1940s, little, if any, of the B ritish research in aeronautics was unknow n N ow th e R & MSeries w th a n g roups of th em g ath ered in jo u rn als), w ere expensive to b u y , w ere n o t d istrib u te d to libraries and did n o t ap p ear regularly, so th e y o u n g professor-he was th e n 38-can scarcely have b een an obvious choice to those w ho w ere outside the com paratively sm all circle of aeronautical scientists. B ut to those inside th e circle, th ere m u st have b een a certain inevitability ab out the a p p o in tm e n t. T h e h ig h q u ality of th e R & M Series, the fact th a t he was a co -a u th o r o f an im p o rta n t book (albeit one still only for the specialist) and his u nusu ally w ide range of experience can n ot have failed to im press th e U n iv e rsity 's advisers.
T h e B ristol d e p a rtm e n t grew rapidly. It was initially h o u sed in th e M erch a n t V e n tu re rs' T ech n ical College, along w ith th e rest o f th e E n g ineering F aculty, in very lim ited prem ises. (E ventually, how ever, in th e late 1950s, it m oved into a new b u ild in g in th e m ain U n iv ersity p recin ct w here th e accom m odation was m u ch m ore spacious.) S tartin g as he did from scratch, he found his experience o f w in d -tu n n e l design and op eration of great value in e q u ip p in g th e laboratories and he rap id ly a ttra cted b o th an excellent staff and pro m isin g stu d en ts. A eronautical E n g ineering p ro sp ered and quickly acquired an enviable re p u ta tio n for excellence, becom ing a fitting co m p o n en t of B ristol U n iv e rsity 's n o tab ly stro n g E ngineering F aculty.
T h e m ove o u t of th e civil service into th e U n iv ersity m ean t th a t C ollar was released from day -to -d ay involvem ent in w ork th a t was n o t of his ow n choosing. Like any new ly appo in ted professor, he could strike his ow n balance betw een ad m in istratio n , teaching, research, consultancy w ork and his social life. H is decision, conscious o r no t, appears to have been to engage in all of these p u rsu its. A nd, ju d g in g by a m ass of evidence, he m anaged to excel in th em all. R oderick C ollar was an active m em b er of th e C h u rc h of E n g lan d , w ho could be described accurately as gentle b u t tough. H is was essentially a C h ristian outlook th a t stood him in particu larly good stead in tim es of difficulty. In short, he was a b o rn leader, th o u g h he was by no m eans intrusive.
Q uite ap art from giving a new university d ep artm en t a fine academ ic rep u tatio n in a com paratively sh o rt tim e, th ere are som e startlin g illus tratio n s of th e new pro fesso r's skill as an ad m in istrato r. H e rem em b ered the nam es and personal problem s of colleagues. H is secretary (M olly G ib b s) u n failin g ly received flow ers on h e r b irth d a y an d recalls th a t, on h e r first day in th e d e p a rtm e n t, she w as tak en ro u n d by th e h ead and in tro d u c e d to th e e n tire staff, b o th academ ic an d n o n -a c ad e m ic , by th e ir C h ristia n nam es. H e knew every u n d e rg ra d u a te in his d e p a rtm e n t, by su rn a m e at least, O n e o f th e acid tests o f an academ ic a d m in istra to r is how he p e rfo rm s outside his d e p a rtm e n t. H e re again C ollar shone. H e w as th e D e an o f his F a c u lty in th e p e rio d 1954-57 w hen th e m ajo r p a rt o f th e new p rem ises w as b u ilt. T h is , he fo u n d , d e m an d e d a g reat deal o f tim e b u t th in g s w en t sm o o th ly and th e sp len d id new b u ild in g was o p en ed by H .M . T h e Q u een in 1959, an d is now know n as Q u e e n 's B uilding. B u t he was d estin ed to sh o u ld er far g re a ter resp o n sib ility in B ristol U n iv ersity .
In 1968 P ro fesso r Jo h n H a rris, th e V ice-C h an cello r, d ied su d d en ly . C o llar w as th e n 60 and, h aving occupied his ch air for 22 years, w as one o f th e U n iv e rs ity 's m o re sen io r professors. H e was, in fact, th e P ro -V ice-C h an cello r at th e tim e. W ith in a few days of H a rris 's u n tim e ly d eath C ollar was a p p o in te d V ice-C h an cello r, h av in g accepted th e p o st on th e u n d e rsta n d in g th a t a new V ice-C h an cello r w o u ld be so u g h t as soon as possible. In th e event it was 17 m o n th s before D r A. W . M erriso n , F .R .S . (later S ir Alec M erriso n ), was ap p o in te d , an d th ey p ro v ed to be p a rtic u la rly even tfu l m o n th s because th a t w as th e tim e o f s tu d e n t u n re st everyw here. B ristol did n o t escape its share o f s tu d e n t tro u b le an d , in p a rtic u la r, suffered a ' sit-in ' in th e S enate H o u se, w hich was to p p e d w ith a red flag th a t w as d u ly rem oved by engineers an d m edics. W h en m et w ith C o lla r's c u sto m ary firm ness, how ever, th e tro u b les quickly ev ap o rated , leaving no ill effects. It is p erh ap s w o rth n o tin g th a t, now adays, such m a tte rs are m u c h m ore fam iliar to vice-chancellors-th ey are all p a rt o f th e jo b -b u t in 1968 th ey w ere a d istin ctly u n fam iliar p h en o m en o n in th e U .K .
As a u n iv ersity ad m in istra to r, th e n , R oderick C ollar was rem ark ab ly successful. T h is ow ed m u c h to his positive love o f p ro d u ctiv e co m m ittee w ork and, w hen he was th e ch airm an , his u rb a n e an d th o ro u g h ly in fo rm ed ap p ro ach e n su red th a t w ork always was p ro d u ctiv e. H is ability to p u t co m m ittee m em b ers at th e ir ease and to u n ite th e m in giving of th e ir best he show ed again and again.
E very academ ic is well aw are of th e difficulty of m easu rin g q u ality of teach ing b u t, in C o llar's case, th e re is p len ty of evidence and it all p o in ts to u n u su al skill as a teacher. F irst of all, he was an excellent speaker w ith an enviable gift o f spon tan eity th a t was all too freq u en tly p u t to th e test w hile he was th e V ice-C hancellor, because a fte r-d in n e r speeches th en becam e an alm ost daily event. (O n occasion, d u rin g th e 1960s, C ollar acted as one of B ristol U n iv e rsity 's P u b lic O ra to rs.) B u t good teach in g d em an d s far m ore th a n good delivery and C o llar w as very m u c h co n cern ed w ith co n ten t. H is w illingness and d e term in a tio n to revise an d revise m aterial u n til he was satisfied th a t it was sufficiently lu cid w as, in fact, alm ost obsessional. T h is rem ain ed so to th e en d o f his life w hen his colleague and c o -a u th o r, P rofessor A. S im p so n , F .E n g ., w ro te a sequel to Elementary matrices w ith him . In th e Preface, S im p so n reco rd s th a t ' R oderick was always seeking a b e tte r w ay o f p u ttin g th in g s in o rd e r to rem ove all possible am biguities and to assist th e re a d er to th e m ax im u m ex ten t; if this m ean t rew ritin g 100 tim es he w o u ld gladly do it. H e was m eticulous, b u t never p e d a n tic . ' W h en C ollar arriv ed at B ristol U n iv e rsity his p rin cip al research in terests had been aeroelasticity and m a trix th eo ry . H e co n tin u e d to w ork in b o th and m anaged to p u b lish m ore th a n one p a p er for every year o f his long te n u re of the chair. N o r did th is o u tp u t tail off significantly to w ards the end of th a t 27-year p eriod, o r his p ap ers lose th e ir u n m is takable th o ro u g h n ess and elegance. In d e e d th e very first, en title d 'T h e ex p anding dom ain of a ero ela sticity ', received a great deal o f a tte n tio n at th e tim e and was hailed in the U .S .A . as b o th 'a ch art an d a c o m p a ss' for all fu tu re aeroelastic w ork. H e was m ade a C .B .E . in 1964 and elected to th e F ellow ship of th e R oyal Society in 1965.
It was w hile R oderick C ollar was in the B ristol D e p a rtm e n t th a t he was elected to the P residency of th e R oyal A eronautical Society, th e first academ ic ever to hold th a t office. H is successor in th e d e p a rtm e n t, P rofessor L . F. C rab tree, w as su b seq u en tly a n o th er and th e re is no d isp u tin g th a t B risto l's aeronautics is o u tstan d in g . It was b u ilt u p from scratch by C ollar w ho led from th e fro n t as ad m in istra to r, teach er and research w orker. Y et, as we shall see, he did a great deal m o re besides, for n o t only did his research a ttra c t m any offers o f consultancies b u t he also took on heavy responsibilities in th e A eronautical R esearch C ouncil, as well as th e Royal A eronautical Society.
T h e unexpected spell as V ice-C hancello r m ean t th a t th e ru n n in g of th e d e p a rtm e n t had to be left in the han d s of his S enior L e c tu re r, T . V. L aw son. T h e arran g em en t w orked well and, by th e tim e C ollar h ad seen the new V ice-C hancellor in, and taken a te rm to show h im th e ropes, th ere was no p a rticu lar need to u p set it for th e th ree rem ain in g years u n til his re tire m e n t at 65. 'T h e P r o f ' atte n d ed d e p artm en tal m eetings in an advisory role for his last th ree years in B ristol and th is arran g em en t was perfectly satisfactory, for he had been th e leader of a b an d of b ro th e rs. T h e U n iv ersity conferred th e H o n o rary D egree of D o c to r of Law s in 1969 and ap p o in ted him a Professor E m eritu s on his re tire m e n t in 1973.
A e r o n a u t i c a l i n t e r e s t s R o d e ric k C o lla r w as elected an A ssociate F ello w o f th e R oyal A e ro n a u tic a l S o ciety in 1941, fo llow ing h is m ov e fro m N .P .L . to R .A .E .-th a t is fro m a b a c k g ro u n d o f a ero n au tic a l science to o n e o f aero n au tic a l e n g in e e rin g . T h r e e y ears la te r he w as e lected a F ello w . H is c o n n e c tio n w ith th e S o ciety q u ic k ly b ecam e a close one a n d , in 1952, he w as elected to th e C o u n cil. H is w as an active role in th e affairs o f th e S o ciety , p a rtic u la rly o n th e G ra d in g C o m m itte e , th e E d u c a tio n C o m m itte e a n d th e B ra n ch e s C o m m itte e . H e w as also C h a irm a n o f th e B risto l B ra n ch in 1958 an d P re s id e n t o f it in 1959 an d 1960.
H is a ctiv ity in th e S ociety w as n o t co n fin ed to a d m in is tra tio n . O n th e c o n tra ry , he received several p rizes fo r p a p ers. H e h a d alread y w on th e R 38 M e m o ria l P rize in 1932, as I have m e n tio n e d , a n d now he a d d e d to it th e G e o rg e T a y lo r G o ld M ed a l (1947), th e O rv ille W rig h t P rize (1958) an d th e J. E . H o d g so n P rize (1960) . H e gave th e seco n d L a n c h e ste r M e m o ria l L e c tu re in 1958. I t w as th e re fo re e n tire ly fittin g th a t he w as elected a V ic e -P re sid e n t o f th e S ociety in 1960 a n d P re s id e n t fo r th e y ear 19 6 3 -6 4.
T h e R oyal A e ro n au tica l S ociety w as in a so m ew h a t in tro sp e c tiv e m o o d at th e tim e o f C o lla r's p re sid en c y . L e d by S ir R oy F e d d e n , q u ite a large n u m b e r o f m e m b e rs w a n ted th e ir S ociety to take a m u c h m o re p o sitiv e line in im p o rta n t issues in a ero n au tics. T h e re w as, h o w ev er, a p re p o n d e ra n ce o f m o re co n serv ativ e m e m b e rs on th e C o u n cil w ho felt eq u ally stro n g ly th a t it w as n o t fo r th e R oyal A e ro n au tica l S o ciety to m ake p u b lic p ro n o u c e m e n ts on w h a t th e y saw as p olitical m a tte rs ra th e r th a n th e leg itim ate affairs o f a le arn ed society. T h e P re sid e n t w as o f th e la tte r p e rsu asio n a n d he w as able to see to it th a t th e p re ssu re g ro u p got n o w h ere. W h ile it lasted , th is c o n tro v e rsy b ecam e q u ite a n im a ted an d q u ite a lot a p p ea rs in th e T h e R oyal A e ro n au tica l Society aw ard ed C o llar its G o ld M ed al in 1966 an d th e J. E . H o d g so n P rize again in 1979. H e w as m ad e an H o n o ra ry F ello w in 1973. H e ev en tu ally achieved th e u n u su a l d istin c tio n o f trip le H o n o ra ry F ello w sh ip o f th e R oyal A ero n au tical Society, th e C an ad ian A ero n au tics an d Space In s titu te (1980), an d th e A m erican In s titu te o f A ero n au tics an d A stro n a u tics (1984) . As I have alread y m e n tio n e d , he w as th e first academ ic ever to be th e P re sid e n t o f th e S ociety w hile still in academ ic office so, all in all, it is h a rd to see how his co n n ectio n w ith th a t b o d y co u ld have b een a m o re d istin g u ish e d one.
T h e A ero n au tical R esearch C ouncil existed in one fo rm o r a n o th e r for n early 70 years and, in its ow n q u ie t w ay, it w ielded e n o rm o u s pow er.
It is now d e fu n c t, b u t a very in te re stin g h isto ry has b een w ritte n recen tly by P ugsley. T h e story is w ell w o rth re c o u n tin g . V ery briefly, th e A .R .C . grew o u t o f th e A d v iso ry C o m m itte for A ero n au tics, w hich was set u p in 1909 w ith L o rd R ayleigh, F .R .S ., as its P re sid e n t. R o derick C o lla r's m ove fro m F a rn b o ro u g h to B ristol took h im o u t o f th e C ivil Service an d th e re b y qualified h im fo r In d e p e n d e n t M e m b e rsh ip of th e A .R .C . In fact he played a large p a rt in its affairs, ev en tu ally b eco m in g th e only p e rso n ever to c h air all th re e o f its stan d in g co m m ittees (M aterials & S tru c tu re s, A erodynam ics, an d P ro p u lsio n ). A s an ex p ert on flu tter he was very m u c h at hom e b o th in s tru c tu ra l dy n am ics an d u n stea d y aerodynam ics. H is ch airm an sh ip o f th e P ro p u lsio n C o m m ittee, how ever, cam e a b o u t ra th e r m ore by chance yet, ch aracteristically , he step p ed in to th e b reach w hen asked to do so an d a c q u itted h im se lf ju s t as well as w hen he w as on m o re fam iliar g ro u n d . H e w as th e re fo re su p erb ly e q u ip p e d w hen, in 1964, he took over th e C h airm a n sh ip o f th e C ouncil itself.
T h e C h airm a n sh ip of th e A .R .C . was no sin ecu re. H is resp o n sib ility was to a M in ister, and th e re w ere no few er th a n five o f th e m d u rin g C o lla r's 4 -year te n u re of office. M o reo v er, th is w as a p a rtic u la rly ev en tfu l p erio d in B ritish aeronautics, b o th tech n ically an d politically. T h e C o n corde pro ject had been lau n ch ed and was e n te rin g th e m o st critical phase of design and d ev elopm ent. T h e G en eral E lections o f 1964 and 1966 had b ro u g h t in L a b o u r g o v ern m en ts u n d e rsta n d a b ly in te n t on m ajo r econom ies in p u b lic e x p en d itu re, w hich led to w id esp read cancellation o f m ilitary p rojects, th o u g h th is was follow ed soon afterw ard s by decisions to em b ark on a series of E u ro p ea n collaborative p ro jects (Jag u ar, T o rn a d o , and a h elicopter) as well as th e all-B ritish H a rrie r pro g ram m e. All these p ro jects exploited advanced technologies over a w ide range of disciplines, and th e com m ittees o f th e A .R .C . inevitably becam e deeply involved in th e controversial issues th a t they raised.
T h e p ro b lem s th a t w ere being e n co u n tered in clu d ed those of th e su p ersonic aerodynam ics and low -speed stability of the rev olutionary slen d er delta configuration of the C oncorde, th e effects of high te m p e ra tu re generated in th e s tru c tu re of th e aircraft, and especially on th e lo n g -term fatigue and creep characteristics of th e m aterials used. T h e re w ere aerodynam ic p roblem s of the intakes and nozzles of th e p ro p u lsio n system and th ere w ere serious noise issues raised by sonic bang as well as by th e engines (involving in b o th cases q uestions of psychology and social acceptability as well as th e physical level of the effects). T h e re w ere debates on th e case for and against variable sw eepback, on the stru ctu ral, m echanical and aerodynam ic problem s of a variable sweep supersonic aircraft at very low altitudes, and on th e feasibility of taking-off from a few h u n d re d yards of m otorw ay and th e n flying a long-range m ission w ith a large w eapon load, and so on.
T h e re was n o th in g new in principle ab o u t th is involvem ent in the scientific and technical problem s of actual p rojects in th e design and d evelopm ent phase. T h e A .R .C . had, by trad itio n , never been confined to p u re research. B ut d u rin g th e 1960s th ere was increasing p ressu re on the C ouncil to becom e m ore im plicated in th e developm ent program m es. T h is was probably due at least in p a rt to the intense and grow ing political controversy th a t su rro u n d e d these program m es th ro u g h the decade. T h e chairm an inevitably found him self on m ore th a n one occasion draw n into discussions th a t had strong political connotations. T h is often oc c u rred w hen a M in ister had to be convinced by an in d ep en d en t w itness of th e rightness of recom m endations he received from his M in istry . R oderick C o llar's perform ance on these often difficult occasions was excellent, th o u g h he never m inced his w ords. W h en he found it necessary to dissent from the civil servants, he did so w ith conviction and w ith great charm . Indeed, at th e end of his statu to ry period as chairm an of the A .R .C ., the officials tried to get the period extended for a year, such was the confidence he b u ilt up in W hitehall.
T h e C hairm an was ex-officio a m em ber of all com m ittees and sub co m m ittees of the A .R .C . As a subcom m ittee chairm an m yself, I cam e to find it no t at all uncom m on to have C ollar presen t at m eetings despite all the pressures of his position. It was a positive pleasure to w elcom e him because he played a full p a rt in technical discussions. Indeed, he tu rn e d up on the occasion of m y last m eeting in the chair and m ade a w itty little speech of farewell. As if the A .R .C .'s w ork w ere no t enough, its C hairm an was also a M em ber ex-officio of the E lectronics Research C ouncil (another body th at has been subsum ed by the D efence Scientific A dvisory C o u n cil). As C ollar said, he had to be choosy! O t h e r i n t e r e s t s R oderick C ollar did n o t devote him self only to his d ay -to -d ay w ork. In fact his o th er activities w ere b o th su b stan tial and n u m ero u s. H is private interests w ere gam es and puzzles, reading, p o etry , m usic and, follow ing th e u n fo rtu n ate injury of his eye w hile he was still at school, w atching tennis, football (of b o th varieties) and cricket. In p articu lar, he was a fervent su p p o rte r of the K e n t C o u n ty C ricket C lu b (w ith G lo u cestershire as a sort of ru n n e r up). H e was a R otarian an d was P resid en t of the B ristol R otary C lu b ; he was also a L iv ery m an of th e G u ild of A ir Pilots and A ir N avigators; he was in terested in a rt and an active m em ber of th e B ristol Savages. 'T o be interested i n ' som ething m ean t to be w holeheartedly engrossed in it. H e did not m erely listen to m usic, he made it by playing th e violin or singing. H is was no p erfu n cto ry in terest in puzzles; at his zen ith he could do The Times's crossw ord puzzle in less th an 20 m in u tes w ith o u t fail. L ots of people like poetry, b u t do they really b en d th e ir m in d s to it? R oderick could recite extensively from m em ory (p articu larly from W . S. G ilb ert) and w ould happily w rite a sonnet for B o b b ie's b irth d ay or m ark som e o th er event of im portance in verse.
T h e 13 th and final re p o rt of the A irfram e M aterials and S tru ctu res C om m ittee had a Prologue w ritten by h im :
How soon hath time, the subtle thief of youth, Stol'n on his wing our Council's latest lease, Which one and seventy years ago was formed To prosper and promote travel by air. Come, let us sit and in th' unfortunate hour Bemoan this latest and unkindest cutDemise of ARC and all its works. We have lived long enough; our way of life Is fall'n into the sere, the yellow leaf; And that which should accompany old age, As honour, love and freedom from committees, We now may look to have only the last. Yet there is one committee we have served, Freedom from which will give us less than joy; The body which with airframe structure dealsAnd the materials which go with itHas given us much fellowship; nay, more, It has promoted friendship in us all, While scientific problems we have conned. Now we must place our heads upon the block While Governmental axes bruise our necks. Yet we believe our work was structured well And that, when counsels more benign prevail, We may like phoenix from the ashes rise And help the G overnm ent once more to see T hat, in this age of high technology, Research under the eye of specialists From U niversities, W hitehall and Firm s, M ay be worthwhile. So now, to one and all, Hopefully, not farewell but au revoir.
T h e te m p ta tio n to re c o rd at least p a rt o f a p o etic re p ly o n th a t occasion is, fo r m e, to o stro n g to be re siste d becau se it sh ed s a rev ealin g lig h t on th e A .R .C . to w h ic h R o d erick w as so a tta ch e d . S e t to th e tu n e o f The Vicar o f B ra y a n d su n g lu stily at th e final m e etin g , it w as w ritte n by W . G . H e a th , th e H e a d o f S tru c tu re a n d M a te ria ls at B ritish A ero sp ace, W o o d fo rd . T w o of th e six verses m u s t suffice: B u t th e re w as a m o re serious side to C o lla r's in te re sts. M o reo v er, it re p re se n te d a fo rm id ab le c o m m itm e n t o f tim e an d tro u b le . H e was C h a irm a n o f C ouncil o f R olls-R oyce T e c h n ica l C ollege for 14 years . H e w as a M e m b e r o f th e A dvisory C o u n cil o f th e R oyal M ilita ry C ollege of Science, S h riv en h am , fro m 1964-80 an d C h airm a n fro m 1970-78. H e w as a M e m b e r o f C lifto n C ollege C o u n cil . H e served on th e C ouncil o f th e R oyal Society . H e sat on th e A cadem ic A dvisory C ouncil of C ranfield In s titu te o f T ech n o lo g y .
As if all these activities w ere n o t really sufficient, R o d erick w as led in to a new field of in te re st w hile he w as th e V ice-C h an cello r of B ristol U n iv ersity . In th a t capacity he fo u n d In 1978, how ever, he was attacked by rh e u m a to id a rth ritis in b o th h an d s and feet. T h is m ade h im shed all his co m m itm e n ts o u tsid e B ristol, th e city in w hich he c o n tin u ed to live. T h u s d ep riv ed o f m an y o f his in terests, he em b ark ed on the w ritin g o f a book w ith his erstw h ile research stu d en t, P rofessor A. S im pson. E n title d M atrices and engineering dynamics it was p u b lish ed after C o lla r's death . A lth o u g h C ollar claim ed th a t he took th e role of th e ju n io r p a rtn e r in th e w ork, S im p so n recalls th a t he had n o t only lost none of th e skills th a t S im p so n h ad reg ard ed w ith awe w hen w orking 20 years previously as his stu d e n t b u t th a t, betw een 1980 and 1984, he com pleted over 400 pages o f m a n u sc rip t d esp ite th e w o rsening a rth ritic pain in his fingers.
It was in 1983 th a t C ollar suffered a bad fall w hile in a frie n d 's g ard en . H e broke a collarbone in tw o places and w hen it was so rted o u t it was fo u n d th a t he had leukaem ia. W h e th e r o r n o t th is co n d itio n was b ro u g h t a b o u t by th e fall is n o t clear, b u t it m ean t th a t his h ealth w o u ld decline m ore quickly. H is was a long illness b o rn e w ith calm b rav ery an d it is recalled by S im pson th a t it was d u rin g th is last p erio d o f suffering th a t R oderick p ro d u ced his last, and possibly finest, c o n trib u tio n s to th e ir book-in the form of tw o theorem s. H e died at his hom e in B ristol on 12 F e b ru a ry 1986 ju s t 10 days before his 78th b irth d ay . T h e re are oil p o rtraits of him in th e U n iv ersity o f B ristol and in th e h e ad q u a rte rs of th e Royal A eronautical Society, b o th by H o w ard B arron. T h e y c o m m em orate a m an of exceptional w arm th and ch arm , a n a tu ra l leader o f m en and a dynam icist w hose achievem ents w ere o u tstan d in g .
A lth o u g h R o d erick 's wife survived him , she did so for no m ore th an a few m o n th s. She died on 18 N o v em b er 1986 after a sh o rt illness. B obbie is re m em b ered in B ristol as a generous and gracious lady w ho, like h er h u sb an d , devoted a great deal of tim e and energy to help in g o th ers. She was a w o nderful n u rse to R oderick in his pain fu l illness.
A c k n o w l e d g e m e n t s N o tes left by P rofessor C ollar have been a great assistance in th e w ritin g of th is biographical m em oir. In addition , a n u m b e r of his fo rm er colleagues and friends have helped m e by su p p ly in g details of his life and I have to th an k th e follow ing gentlem en p a rtic u la rly : D r E. G . B ro ad b en t, F .R .S ., P rofessor L . F. C rab tree, H an d el D avies, C .B ., F .E n g ., S ir A lfred Pugsley, F .R .S ., and P rofessor A. S im pson, F .E n g .
T h e p h o to g rap h rep ro d u ced was taken in 1967 by W alter B ird. (In the press.) 
